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INTRODUCTION 


It  is  interesting  that  the  half-stage  refrigeration  service  which 
'became  availa'ble  to  California  and  Arizona  citrus  shippers  in  Octo'ber  1943 
has  teen  very  little  used*    The  explanation  of  the  shippers*  failure  to 
take  adveoitage  of  this  promising  service  is  not  altogether  clear,  although 
it  is  easy  to  indicate  certain  elements  contributing  to  the  situation. 

Prior  to  April  1943  the  favorable  results  obtained  "by  half-stage  re- 
frigeration showed  the  adequacy  of  the  service  when  properly  employed. 
Half-stage  refrigeration  has  been  available  in  one  form  or  another  and  for 
a  number  of  commodities  and  shipping  areas  since  1908,  so  its  possibilities 


knowledge  of  the  performance  of  half- stage  refrigeration  was  based  on  its 
use  with  normal  car  loads  of  the  perishable  in  question.    With  the  advent 
of  war  and  the  consequent  increase  of  load  size  as  a  measure  toward  more 
efficient  use  of  refrigerator  cars,  considerable  doubt  arose  as  to  the 
adequacy  of  half-stage  refrigeration  for  these  heavy  loads,  especially,  of 
course,  when  loaded  warm«    Another  unfavorable  factor  was  the  substantial 
lengthening  of  the  time  in  transit,  due  to  traffic  congestion.    Doubts  were 
apparently  eno"ugh  to  offset  urgent  recommendations  of  different  government 
agencies  for  use  of  half-stage  refrigeration  as  an  economy  measure.  In 
the  meantime  thousands  of  refrigerator  cars  have  been  and  are  being 
equipped  with  air  circulating  fans,  thereby  introducing  a  new  question  as 
to  the  effect  of  fans  on  the  efficiency  of  half-stage  refrigeration.-^/ 

Since  the  war  the  railroads  have  been  able  to  reinstate  the  normal 
perishable  freight  schedules,  thus  largely  removing  the  Tincertainty  once 
created  by  the  longer  transit  time.  Granting  this,  there  still  remains  a 
definite  requirement  that  certain  points  in  the  use  of  half-stage  refrig- 
eration be  clarified  in  order  to  re-establish  a  firm  basis  for  its  recom- 
mendation. The  subject  of  the  present  report  is  a  study  of  some  of  these 
points,  or  gaps,  in  our  information  on  the  use  of  half- stage  refrigeration* 


1/  From  the  most  recent  information  available  there  are  about  72  percent 
of  the  PFE  and  54  percent  of  the  SFRD  cars  equipped  for  half- stage  icing, 
or  a  total  of  about  40,000  cars. 

2/    The  PFE  and  the  SFRD  at  present  have  a  total  of  about  11,500  fan  cars 
in  service  cmd  about  8000  more  fan  carsets  ordered.    The  total  number  of 
fan  cars  in  service  for  all  American  refrigerator  car  lines  is  more  than 
16,000  and  over  12,500  more  fan  carsets  ordered. 


should  have  been  somewhat 


However,  practically  all 


The  study  was  a  terlvt  of  twelTO  shipping  tests  eosxparing  half*sta^ 
and  faU-'banksr  rofrlgsration  with  respect  to  the  follovlogt    (l)  The 
transportation  of  California  vlnter  oran^s  loaded  "warm",  and  In  the  pre- 
railing  661-hox  load*    (2)  Cars  hilled  under  Icing  serrlee  Boles   249  ,  339, 
and  240  plus  night  air  cooling  In  the  car.    (3)  Standard  (noi^fan)  ears  and 
fan  ears,  the  latter  with  fans  In  hoth  the  "on"  and  "off"  positions* 

FLAK  07  mSIS 

^»        She  shipping  tests  were  designed  along  the  line  of  the  greatest  pex^ 
Blsslhle  elB3>llclt7*    laeh  eonslsted  of  two  oum  loaded  at  the  sane  pa<dd.ng 
house  on  the  ease  day  and  hilled  to  the  same  destination,  either  Hew  Tork 
or  Chicago*    One  of  the  pair  of  cars  was  billed  half-stage  and  the  other 
full.hunker  refrigeration  (except  Test  4)»    Otherwise  they  were  as  nearly 
identical  as  possible  with  respect  to  type  of  ear  and  cooaerclal  loads* 
If  they  were  fan  oavs  the  fans  in  both  ears  were  sealed  either  "on"  or  "off", 
and  the  icing  serrlee,  aside  from  the  application  of  Bole  256  to  the  half*- 
stage  ear,  was  the  same  for  both* 

2*        laeh  ear  carried  a  Sgran  recording  thermometer  Inside  a  box  of  oranges 
in  the  center  line  at  quarterlength,  middle  layer  position*    Also,  one  ear 
of  each  test  carried  a  Byan  thermometer  attached  to  a  beam  underneath  the 
floor  near  doorway  for  recording  outside  temperatures* 

S,»        Test  boxes  of  comparable  fruit  were  plaeed  in  each  ear  adjacent  to 
the  boxes  containing  the  Byan  thermometers  (i*e*  ll^GZt)*    The  test  boxes 
were  weighed  at  loading  point  and  on  arrlral  at  destination*    After  being 
weighed  on  arrlral  the  fruit  was  Inspected  but  was  not  held  for  a  second 
Inepeetlon* 

4*        The  Byan  thermometer  temperatures  were  s^plemented  by  fruit  teiqper- 
atures  at  the  doorway  obtained  manually  at  Belen  and  Ogden,  and  similarly 
again  at  destination,  with  the  addition  of  qtiarterlength  and  bunker  posi- 
tion temperatures* 

BSSULTS 

1*    Outside  tempera tures  encountered  in  transit. 

A  factor  to  be  considered  in  Judging  the  ralue  of  data  obtained 
from  refrigeration  shipping  tests  is  the  outside  tenperatures  in  transit* 
Xn  drawing  either  a  farorable  or  unfarorable  conclusion  it  is  well  to  know 
whether  or  not  the  transit  conditions  are  sufficiently  normal  for  the 
particular  season*    How  did  the  outside  temperature  encountered  costpare 
with  the  accumulated  record  of  former  winter  shipping  tests?    Tlgures  1  and 
2  each  present  con^o site  giraphs  showing  outside  temperatures  along  the 
Southern  Paclfie-Unlon  Pacific  and  Santa  Pe  routes,  respectlrely*    In  each 
figure  one  of  the  gr^hs  shows  the  arerage  tenperature  encountered  by 
former  tests  orer  the  route  and,  the  other  graph  shows  the  arerage  of  six 
tests  of  the  present  series  orer  the  same  route* 


In  figure  1  the  graph  representing  outside  transit  temperftturei 
is  the  average  of  33  former  shipping  tests  saade  from  ITolare  Conntj  dur- 
ing December  1944,  Janoary  1945,  and  HoTemher-Decemher  1946*    The  cor- 
responding graph  in  figure  2  represents  the  average  of  22  former  shipping 
tests  from  Tulare  County  and  Southern  California  during  Tehruary  1946, 
December  1946  and  February  1947 

An  examination  of  graphs  A  and  B  of  figures  1  and  2  %rill  shov  that 
graph  B,  the  average  outside  temperature  encountered  in  transit,  are  in 
general  similar  to  graphs  A,  the  more  coi^rehenslve  average  transit  tea^ 
eratures  recorded  in  former  tests*    In  figure  1  it  may  be  seen  that  for 
the  first  five  days  of  transit  graph  B  is  on  the  average  about  3 .5*?.  lower, 
but  thereafter  about  2*  higher  than  A.    Graph  B  of  figure  2  is  ronarkably 
paraU-el  with  graph  A,  but  for  the  first  five  days  of  transit  it  is  on  the 
average  about  9* ,  thereafter  only  about  2*  lower  than  A*    The  December 
1947  shipments  via  both  routes  passed  through  cooler  weather  on  the  average 
than  formerly  met  in  test  ezperienee.    However,  there  seems  to  be  no 
evidence  that  the  differences  shotild  be  considered  significant. 

2.    Notes  on  individual  tests* 

Test  HY  via  SPm  Sunland.  Loaded  12/3  (loading  Teiqp*  68®)* 
Arr*  Ogden  12/7;  unloaded  ITT  12/15.  Hon^fan  cars.  Bule  249,  Beiee  at 
Ogden*    Doorway  teioperature  and  ice  in  bunkers: 

Qgden:    IB  car  43*;  each  5/8  full:    HS  car  46^;  each  3/8  full  (i.e. 

3/8  of  1/2  bunker,  or  about  1125  pounds  of  ice). 
2few  York:    FB  35;  each  1/2  full:    HS  37*;  each  I/8  full. 

Test  2.    Chicago  via  SFe.    Strathmore  Dist.  Or.    Loaded  12/3  (loading  Temp 
about  67*).    Arr.  Belen  12/6;  unloaded  Chi.  12/14.    Fan  oars,  fans  on. 
Bule  239— Hepl,  DSE.    Doorway  tes^erature  and  ice  in  bunkers: 

Belem    FB  46*;  each  I/2  full.    HS  51*;  each  350  lbs. 
Chicago;    FB  36*;  each  eiopty.    HS  36*;  each  250  lbs. 

HB.    Chicago  report.    The  statements  "each  empty"  and  ''each  250  lbs" 
are  probably  reversed.    The  HS  ear  had  melted  near  3000  lbs.  of 
ice  each  bunker  from  loading  point  to  Belen,  therefore  the  ex- 
pectation should  be  stages  dry  long  before  reaching  destination. 
The  FB  car  had  melted  about  the  same  amount  of  ice  in  the  same 
time,  but  there  should  have  been  some  ice  remaining  in  bunkers 
at  destination. 

Teat  3.    HT  via  SP.    Klink  Citrus.    Loaded  12/4  (Temp  66*).    Arr.  Ogden 
12/7;  unloaded  KY  12/17.    Fan  cars,  fans  on.    Rule  249— Reice  Ogden. 
Doorway  temperature  and  ice  in  bunkers: 

Qgden:    FB  49*;  each  6/8  ftill.    HS  46*;  each  3/8  full. 
Hew  Yorti    FB  38*;  each  1/2  full.    HS  35*;  each  5/8  full. 
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Test  4«    Chieage  yla  SPo.    Strathnor*  Dist.  Or*    Loadtd  12/5  (T«qp  65^)* 
Arr*  Belen  12/8;  imloaded  Chl«  12/16*    Both  oars  half-8ta£«,  faa  ears;  on« 
with  fans  on  and  tho  other  vith  fans  off*    Sole  SSd^&epl,  MEL 
Poorway  tociporatars  and  ice  in  hunkers s 

Belen:  HS  (fans  osi  47«;  each  90  Ihs.  HS  (fans  off)  49**;  each  1400  Ihs. 
Chicago:    HS  (fans  jgji)  39* ;  each  empty,  HS  (fans  off)  each  eopty* 

Jest  5.    HI  Tia  SP.    Sunflower.    Loaded  12/5  (Tei^  71*  )•    Arr.  Ogden  12/8; 
unloaded  5T  12/17*    Kon-fan  oars;  Rule  24d-<>»Beiee  at  Ogden*  Doorvay 
temperature  and  ice  in  hunkers: 

Ogdenl    FB  41«;  each  l/2  full.    ES  46*  each  l/4  full* 
York;    IB  34»;  each  5/8  full*    HS  36*;  l/8  full. 

Test  6.    HT  yia  STe.    Hillside*    Loaded  12/6  (Temp  66*)*    Arr.  Belen  12/9; 
unloaded  ST  12/17.    Hoa-fan  cars,  Bule  240  plus  cooling  with  night  air  to 
midnight  (CIC).    Doorway  teaiperature  at  end  of  CIO  57** 
Doorway  ten^)erature  and  ice  in  hunkers: 

Beleni    fB  44*;  7/8  full.    BB  46*;  each  5/8  full* 

Hew  York:    IB  38*;  each  l/2  full*    HS  37*;  each  l/8  full. 

gest  7.    HY  via  SPe.    Sunland,    Loaded  12/8  (ajenp  56*)* 

Arr.  Belen  12/11;  unloaded  HY  12/18.    Fan  cars,  fans  o^  Sole  249— RI  Belen. 
Doorway  teo^erature  and  ice  in  hunkers: 

Belen:    IB  44*;  each  6/8  full*    HS  47*;  each   2/8  full. 
Hew  Yoidc:    IB  37*;  each  6/8  full.    HS  36*;  each  1/8  full* 

Tests  7  and  8  were  intended  to  he  the  same  except  for  position 
of  the  fans* 

Test  8.    HY  via  Sle*    (Jrand  View.    Loaded  12/8  (Teng?  69*).    Arr.  Belen  12/11; 
unloaded  HY  12/18.    Ian  cars,  fans  off*    Bule  2^—* Heiee  Belen. 
Doorway  temperature  emd  ice  in  hunkers: 

peleyu    IB  44*;  each  6/8  full*    HS  45^;  each  5/8  full. 
Hew  York:    IB  37*;  each  6/8  full.    HS  39*;  each  l/8  full. 

Test  ^.    HY  ria  SP.    Lindsay  Dist.  Or.    Loaded  12/9  (Ten^  71*).    Arr.  Ogden 
12/12;  unloaded  HY  12/21.    Ian  cars,  fans  off.    Rule  240— -PI  hy  8,  DHE. 
Doorway  temperature  and  ice  in  hunkers: 

Ogden:  IB  40*;  eaoh  5/8  full*  HS  44*;  each  l/2  full* 
Hew  York:    IB  37*;  each  2/8  full.    HS  42*;  each  •mptj* 

T»st  10.    HY  Tia  Sle.    Sunland.    Loaded  12/9  (Temp  54*)*    Arr  Belen  12/13; 
Tinloaded  HY  12/21.    Hon- fan  cars.    Rule  239— Eepl.  DHR. 

Beleni    IB  38*;  each  7/8  full.    HS  40*;  each  4/8  full. 
Hew  York;  IB  36*;  each  2/8  full,    HS  36*;  each  l/l6  full* 


Teat  XI.    NT  via  SP,    Grand  View.    Loaded  12/10  (Temp  66^ )•    Arr.  Ofiden 
12/13;  unloaded  HT  12/21.    Pan  care,  ferns  o^.  Sole— -PI,  Scpl,  BI  Ogden«  239. 
Boorway  tei^eratare  and  ice  in  Imnkers: 

Qgdent    JB  43*;  eaeh  6/8  ftdl.    HS  42*;  each  4/e  ftOl. 

yew  Yorki    7B  34*;  8/8  and  4/8  full.    HS  37»;  each  l/4  fuU. 

BB.    Just  east  of  Ogden  the  fans  at  one  end  of  the  HS  car  ceased 
operation,  due  to  broken  helt.    This  partly  aeooTmts  for  largfe  tragperature 
differenoe  between  7B  and  HS  ears.  (9ot  doorway,  hut  see  7ig.  13). 

Test  22.    Chicago  via  SP.    Lindsay  Dist.  Or.    Loaded  12/10,  hilled  12/11 
(loading  Teiip  72*)*    iirr.  Ogden  12/14;  unleaded  Chi.  12/ 16*    fan  ears, 
fans  2JS^    Sale  240^X1  hy  8,  mSu  Plus  CIC  aU  ni|^t  (14i^  Hrs.).  Outside 
temperature  dropped  from  60*  to  34P  ^   2)oervay  teaperature  at  end  of  CIO 
period  averaged  about  40^  each  car.    Doorway  teaperature  and  lee  in  bunkers: 

Qgden;    TB  40*;  eaeh  7/8  fuU.    HS  41*;  eaeh  7/8  full. 
Hew  York:    IB  35*;  eaeh  3/4  full.    fiS  36^;  eaeh  l/ 8  full. 

3,    GoBParatiTS  temperatures 

The  relatiye  refrigeratiVe  performances  of  full*bunker  and  half-stage 
iced  cars  are  shown  in  figures  3  to  14,  InelusiTS.    The  total  arerage  dif- 
ferenoe of  load  teiqperature  attained  by  the  two  icing  serriees,  as  indicated 
by  the  Byan  reeords,  was  1.9  degrees,  the  full-banker  ear  being  the  cooler. 
This  difference  in  temperature  is  scarcely  altered  when  broken  into  the 
classes:  non-fan  ears  and  fan  cars,  the  latter  being  further  dirided  into 
fans  og  and  fans  off.    With  such  grotgping  the  average  difference  in  teaper» 
ature  between  full-bunker  and  balf-stage  iced  ears  becomes  1*7,  2*0,  and  2.2 
degrees, ysspectiyely,  for  no  fans,  fans  on,  and  fans  off.    The  most  important 
tes^erattire  diffe3^ene«0  shown  in  the  tests  were  not  between  full  bunker  and 
half-stage  icing,  but  between  the  fans  ears  with  fans  on  and  fan  ears  with 
fans  off  ot  non-fan  cars.    The  average  temperature  of  the  tests  with  fan 
ears  fans  jgn  was  4  degrees  lower  than  that  with  non-fan  ears,  and  about  7 
degrees  lower  than  fan  ears  fans  off.    However,  too  few  tests  enter  into  the 
latter  average  to  consider  it  more  than  an  indication  of  trend. 

The  refrigeration  furnished  by  half-stage  ieiag,  eombined  with  the 
ear  t^es  and  other  icing  servioes  tried,  seemed  to  be  adequate  for  sen- 
precooled  winter  orange  shipments. 

y^^^t  loss  in  transit 

Table  1  presents  the  data  for  less  of  weight  of  the  test  boxes  in 
transit.    It  is  rather  unlikely  that  ai^  of  the  differences  in  wei^t  lost 
i^earing  in  the  table  have  important  slgnifieanee*    The  average  loss  for 
all  test  boxes  was  1*22  percent*    Those  earried  in  the  fuSlnbuaker  ears  lost 
1*09  percent  as  against  1*32  percent  for  those  in  the  half-stage  ears*  There 
may  have  been  a  tendency  for  the  fan  ears  with  fans  ^  to  allow  less  shrink- 
age than  either  the  non-fan  oars  or  the  fan  ears  with  fans  off*    The  respect- 
ive differences  in  weight  losses  shown  are  0*77  against  1*65  and  1*52  percent* 
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The  highest  weight  losses  recorded  were  in  teat  5,  which  was  the  only  one 
of  blind  pack.    All  other  tests  loads  were  fully  wrapped. 

5>    Condition  of  froit  in  test  boxes  and  commercial  test  loads. 

Table  2  presents  datd.  on  condition  of  fruit  in  test  boxes  on  arrival 
at  destination.    Difference  between  the  full-bunker  and  half-stage  iced 
cars  with  respect  to  decay,  pitting,  aging,  etc.  appear  to  be  of  no  sig- 
nificiince.    Since  the  average  difference  in  load  teniperature  in  transit 
between  the  two  types  of  icing  was  only  about  2  degrees,  a  considerable 
difference  in  the  presence  of  decay  would  have  been  very  unexpected.  It 
may  also  be  said  of  the  test  fruit  that  no  significant  differences  were 
recorded  as  to  general  appearance,  brightness,  and  firmness.    The  same  seems 
to  be  true  for  the  commercial  loads,  with  the  exception    that  in  one  test 
the  fruit  from  the  full-bunker  car  was  reported  as  somewhat  fresher  than 
that  from  the  half-stage  iced  car.    However,  it  was  agreed  that  the  differ- 
ence was  of  slight  commercial  Inportance* 

6.    AcQQUjit  sales 

Table  3  presents  the  aceotmt  of  the  sales  from  Hew  York  and  Chicago 
for  the  commercial  loads  of  all  cars  in  this  series  of  test  shipments. 

CONCLUSIONS 

The  purpose  of  the  series  of  shipping  tests  here  reported  was  to 
obtain  certain  information  about  half-stage  refrigeration  service  in  the 
transportation  of  winter  oranges  from  California,  but  more  specifically  to 
find  out  whether  or  not  half-stage  icing  can  safely  be  substituted  for 
full-bunker  icing  in  the  case  of  heavy  loads  (561-box)  of  non-precooled 
ffoit,  and  also  the  relative  efficiency  of  half- stage  icing  in  cars  with 
and  without  air-etrculatizig  fan  equipment. 

The  results  of  the  parallel  tests  of  half-stage  and  full-bunker 
icing  seem  to  Justify  the  following  statements: 

!•    Based  on  past  Navel  orange  shipping  test  ^^^erience,  the  present 
tests  encountered  outside  temperatures  in  transit  which  may  be  considered 
near  normal  for  December,  January,  ajid  Fe'bruary. 

2.  The  cooling  attained  by  half-stage  icing  in  transit  was  gener- 
ally somewhat  less  than  that  by  full-bunker  icing,  but  the  difference  was 
of  no  commercial  importance. 

3.  Half-stage  icing  (Bole  255)  was  found  adequate  when  combined 
with  the  icing  services  now  being  used  for  full-b\inker  icing  (i.e. 

CIC  plus  240,  249,  or  239). 

4.  The  condition  of  the  fruit  from  the  half-stage  and  the  full- 
bunker  iced  cars  at  destination  showed  no  significant  differences  in  geii- 
eral  appearance  as  regards  brightness,  shrinkage,  firmness,  decay,  pitting, 
and  aging. 


7- 


5»    Half-stage  icing  gave  satisfactory  results  in  "both  nozt-fan 
( standard)  cars  and  fan  cars.    Fan  cars  operated  as  fan  care  in 
half-stage  icing  gave  distinctly  \}etter  results  than  noxwfan  cars 
or  fan  cars  vith  fans  "off".    When  fan  cars  are  used  the  fans 
should  be  "on", 

6«    When  weather  or  other  conditions  are  not  farorahle  for 
shipping  winter  oranges  under  the  eoabination  ventilation  service 
(Bole  3S5f  item  llA)  and  refrigeration  therefore  is  desirable, 
it  is  entirely  practicable  to  eeploy  half«*stage  icing  with  whatever 
icing  rule  the  shipper  prefers,  at  a  saving  of  22  percent  of  the 
full-bunker  icing  charge  and  obtain  practically  equivalent  refrigeratic 

7»    Studies  similar  to  those  reported  herein  should  be  oadc 
on  the  practicability  of  half-stage  icing  of  non*<*precooled  heavy 
loads  of  oranges  daring  the  ^ring  and  fall.    If  half-stage  icing 
proves  to  be  feaslbiil during  these  periods  when  ihll  bunker 
ielng  is  customarily  used,  it  would  save  the  industry  oany 
thousand  dollars  in  refrigeration  costs*    It  might  alto  result 
in  further  very  definite  advantages  that  are  important  to 
both  shippers  and  carriers  by  saving  unnecessary^  depletion 
of  ice  stocks  most  urgently  needed  for  protection  of  shipments 
during  the  hot  summer  weather*    Ice  short age«  during  the  summer 
in  recent  years  have  been  both  embarassing  and  costly  to  all 
concerned* 


T&blQ  !• — Loss  of  Weight  of  Test  ?ruit  in  Transit. 


Test,  Boutd, 
Car  &  Serviee 


Pans 


Bays 

Icing  Pack  in  Box 
...^  gr-  go* 


Loss  of  Weight 


1  SP  PIB  40781  PB 
NT  PFS  44186  HS 


No  fans       249.  BI  Ogden      ^     12  0-2 

C-4 


Lhs  Percent 


1»2 
1.4 


1.47 
1.72 


2  SIE  ED  7198  PB  Pans  on  239.  fiepl,  DHE  W  11  C-6  0.7  0.90 
Chi  RD    7193  HS                                                                    C-8  0.3  0.38 

3  SP  PPB  64563  PB  Pans  on  249,  BI  Ogden  W  13  C-10  0.8  .97 
HY  PPB  64713  ES                                                                    C-12  .4  .48 


4  SPe  BD  14763  HS 
Chi  PPB  64317  HS 


Pans  on  239.  Bepl.  ISSR  W  11  C-14  .8  .98 
Pans  off  C-16     1.2  1.47 


5  SP  P5S  43880  PB 
HY  PPB  62538  HS 


No  fans       249,  HI  at  Ogden   B^  12 


0-18 
C-20 


1.7 
2.5 


2.10 
3.01 


6  SPe  SB  34380  PB  No  fans  CIC,  240 
ITY  HD  32718  HS 


W       11      0-22     0.8  .96 
0-24     1.7  2.10 


7  SPe  BD  9143  PB  Pans  on  249.  BI  Belen  W  10  C-26  .2  .24 
NT  PPB  2334  HS  C-28       .8  .94 

8  SPe  HD  8505  PB  Pans  off  249.  BI  lelen  W  10  0-30  1.2  1.45 
NY  ED  7912  HS  0-32  1.5  1.81 


9  SP  P3S  7158  PB 
NY  PPE  47285  HS 


Pans  off     240  by  S. 


V  12 


C-34 
C-36 


1.3 
1.1 


1.55 
1.32 


10  SPe  PPE  92853  PB 
iJY  PI!B  43241  HS 


No  fans       239.  Bepl,  DNB      S  11 


0-38 
0-40 


.9 
.6 


1.09 
.74 


1/    W  -  Wrapped  pack. 


B  -  Blind  pack 


Table  1.  (OoAtid) 


feet,  Bouta, 
to  4  g«rt9f 


loins  Snle 


Days 
Paok     lA  Box 


Loi0  of  Yei^t 


U  SP  PH  4806S  7B  Jteui  on  239,  Bopl.  BX  V  U  0-42  0.7  0.84 
IT  BB   4330  BS  O^den  0-44     1«6  1*93 


12  8P  PIS  47706  7B  Ikns  on  CIO,  240.  ISB  Y 
Chi         Pn  47106  BS 


7     0-46     0«4  0.48 
0-48     0.3  0.36 


▲▼ora^o  IB  oara  1*09 
•  BS  "  1.32 
■     All    "  1*22 


Tal)le  2«    Condition  of  Test  Fruit  on  Arrival  at  Destination 


Test 

Service 

Pans 

yp4t  showing 
Decay  Pitting 

Remarks 

Ho . 

HO* 

Ho. 

1 

Ho  f  Ana 

n 

ft 

2 

0 

Both  cfiTs  alike,  dull 

WT 
al 

n  N 

0 

0 

2 

0 

and  f  irsi* 

2 

FB 

On 

0 

0 

6 

I 

Pirm  to  fairly  firm. 

Chi 

HS 

N 

2 

•9 

3 

0 

UN       H        "  .  Ho 

significant  difference  in 

fruit  condition. 

3 

7B 

On 

X 

R 

0 

Both  cars  fresh,  bright. 

HT 

BS 

11 

0 

ft 

0 

and  firm. 

4 

HS 

On 

2 

.9 

4 

0 

Both  care  firm  to  fairly 

Chi 

ES 

Off 

e 
O 

O 

0 

firm. 

5 

Tift  ^ATIS 

0 

0 

0 

0 

Teet  hoTSfi  alike.  Presh 

HT 

BS 

H  H 

u 

A 

u 

0 

0 

appe€urance,  bright,  fresh. 

color  good. 

6 

7B 

No  fans 

0 

0 

2 

Ho 

Both  boxes  fresh,  firm,  go( 

HY 

HS 

B  n 

u 

A 
U 

4  report 

appearance,  buttons  green. 

7 

On 

0 

0 

2 

do 

Both  boxes  fresh  bright. 

BY 

HS 

II 

A 
V 

A 

u 

2 

do 

good  color,  firm.  Buttons 

mostly  green. 

8 

PB 

Off 

2 

.9 

1 

0 

do 

FT 

HS 

n 

«> 

» 

Q 

2 

0 

do 

g 

Off 

0 

0 

2 

Ho 

Boxes  alike.  Piana.  fresh.. 

BY 

HS 

n 

n 

X 

R 

3 

report 

bright, color  good  to  pale. 

Buttons  mostly  darkened. 

10 

7B 

Ho  fans 

A 

u 

A 

0 

0 

Test  boxes  alike.  Pirm, 

HI 

HS 

0 

0 

0 

0 

fresh,  bright. 

11 

?B 

On 

0 

0 

0 

0 

Boxes  alike.  Presh,  firm, 

BT 

HS 

2 

.9 

1 

0 

bright,  good  color. 

12 

PB 

On 

1 

•  5 

4 

0 

Test  boxes  alike.  Pirm, 

Chi 

HS 

N 

1 

.5 

4 

e 

bright,  buttons  green. 

1/    FB  «  Pull-bunker  iced.    HS  «  Half-stage  iced. 


TalJle  3,     AccoTint  Sales  of  Test  Cars  Sold  in  Uew  York  and  Chicago. 


Test  Brand 


"size" 


64     80       100     126     150      176     200     220     252     288  Avg. 


1  FB 
NT 


HS 


2  FB 
Chi 

HS 

3  FB 
HS 


Gk}od  Cheer 
G-olden  Oleam 
Good  Cheer 
Golden  Gleam 


Pocahontas 
Hiawatha 
Pocahontas 
Hiawatha 
Honey  4«10 


Honey 


4.00 


4.10  4.55 


4.85 

4.65 

4.45 

4.10 

4.80 

3.50 

3.50 

4-10 

3-85 

4.05 

3.50 

3.45 

3.50 

3.50 

5.50 

5.50 

5.45 

5.20 

4.30 

4.30 

4.30 

4.30 

6.45 

5.45 

5.45 

5.05 

4.35 

4.35 

4.35 

4.35 

4.90 

4.60 

4.55 

4.50 

4.85 

4.90 

4.60 

4.40 

4.40 

4.85 

3.75 


4  HS  Fans  "off" 
Chi  Pocahontas 

Hiawatha 


5.40  5.25 

4.26    4.35    4.65  .6*00  )5.36  )5.20  5.20 

U.95  ^6.30  ^5^16 

4.25    4.25    4.26  4.25  4.26 


HS  Fans  "on" 

Pocahontas 

Hiawatha 


4.30    4.30    4.65    4.85    5.25  ,5.20  5.10 

^5.10 

4.36    4.36    4.36  4.36 


5  FB  Porter 

m 

HS  Porter 


4.70    4.70    5.20    5.30  .5.16  4.75  4.70 

^5.10 

4.75    4.90    5.26    5.45  .5.06  4.90  4.80 
4.85  ^6.00 


6  FB     Hil  Pak 


HS 


Hil  Pak 


5.06    6.10    5.05  ,4.80    4.60  4.00 

U.76 

6.05    6.20  .5.05    4.80    4.65  ,4.06 


( 


5.00 


4.00 


7  FB  Good  Cheer 
HI 

HS     Good  Cheer 


5.40    5.45    6.35    5.90  5.35  6.30 

^5.85 

5.20    6.35    6.66    6.86  6.65  6.35 

^5.80 


TaMe  3,  (Cont'd) 


Teat 

200 

220 

252 

288 

Brand  ^^^^ 
64 

80 

100 

126 

150 

176 

ft  TTR 

m 

HS 

Ultra,  A 
Ultra 

4.55 
4.30 

5.15 
4.75 

5.50 

,5.30 
(5.25 

,5.30 
^5.25 
5.55 

5.00 

,5.35 
(5.30 

4.65 
4.95 

4.50 

4.00 

4.00 

5.20 
5.05 

9  JB 

NY 

Lindsays  Pride 
Maple  Wreath 

4.65 

4.65 

5.35 

5.60 
4.70 

5.35 
4.70 

5.00 
3.65 

4.30 
3.65 

5.1s 
4.32 

HS 

Lindsays  Pride 
Maple  Wreath 

4.30 

4.75 
4.20 

5.25 
(5.20 
4.20 

5.65 
4.20 

5.10 
4.20 

4,50 
4.20 

4.15 
4.20 

5.07 
4.20 

10  FB 

Dominant 
G>ood  Cheer 

5.60 

6.25 
5.60 

6.00 
5.70 

6.00 
5.80 

5.80 
5.60 

5.60 
5.05 

5.10 

5.10 

5.83 
5.45 

HS 

Good  Cheer 

5.15 

5.30 

5.45 

,5.70 

v  C  CCZ. 

^5.  60 

5.05 

4.50 

5.13 

11  FB 

Ultra  5.25 

4.85 

5.20 

5.65 

5.80 

5.60 

5.15 

4.50 

5.38 1 

HS 

Ultra  4.40 

4.70 

,5.20 
(5.15 

,5.45 
(5.40 

5.95 

5.10 
(5.05 

4.70 

4.25 

4.25 

5.19 

12  PB 
Chi 

Lindsays  Pride 
Maple  Wreath 

4.70 

4.60 
3.20 

,4.25 
U.20 
3.20 

4.00 
3.20 

4.00 
3.20 

4.14 

3.20 

HS 

Lindsays  Pride 
Kaple  Wreath 

4*80 

4.80 

4.70 

4.50 
3.20 

4.30 
3. 20 

,4.35 
U.30 
3.20 

,4.25 
U.20 
3.20 

4.34 
3.20 

